Oxygen-derived free radicals induced cellular injury in superior mesenteric artery occlusion shock: protective effect of superoxide dismutase.
This study was designed to investigate the beneficial effect of administration of exogenous superoxide dismutase (SOD) on the inhibition of lipid peroxidation and cellular protection during superior mesenteric artery occlusion shock in rats. Wistar rats were anesthetized with sodium pentobarbital (30 mg/kg body weight), and the superior mesenteric artery occlusion shock model was induced by clamping the superior mesenteric artery for a 60-min period and then releasing the arterial clamp. The following parameters were determined: 1) average arterial blood pressure; 2) survival rate and mean survival time (MST); 3) activities of plasma lysosomal enzymes beta-glucuronidase (beta-G) and acid phosphatase (ACP); and 4) the contents of malondialdehyde (MDA) in visceral tissues. The SOD group received 15,000 U/kg body weight SOD intra-arterially 15 min before release of the clamp. The saline group received intra-arterially a corresponding volume of saline given to the SOD group. The superior mesenteric artery of rats in the control group was not clamped. In the saline group, the contents of MDA presented significant increases (P less than 0.05) in bowel and heart tissues at 1 hr after release of the clamp and showed more significant increases (P less than 0.01-0.05) in bowel, heart, liver, and lung tissues at 2 hr after release of the clamp, when compared with control values. However, the contents of MDA in bowel and heart tissues in the SOD group showed significant decreases (P less than 0.05) compared with values in the saline group and had insignificant changes (P greater than 0.05) compared with control values at 1 hr after release of the clamp. The contents of MDA in bowel, heart, and lung tissues in the SOD group were still lower than those in the saline group (P less than 0.05) at 2 hr after release of the clamp, although they were higher than those in the control group (P less than 0.05). The activities of plasma lysosomal enzymes in the SOD group were much lower than those in the saline group at 1 and 2 hr after release of the clamp. The mean survival time of shocked animals was prolonged when treated with SOD. These results suggested that administration of exogenous SOD may protect cells against lipid peroxidation injury mediated by oxygen-derived free radicals, depress the release of lysosomal enzymes, and prolong the mean survival time of shocked animals.